Abstract -Based on measured cross sections both for electron capture and for ionization in collisions between two Bi ions an estimate of beam losses due to ion-ion collisions in the storage rings of the heavy ion fusion scenario HIBALL II is presented.
-INTRODUCTION
For the use of high current heavy ion beams as projected for igniting a DT pellet detailed knowledge of possible sources of beam losses is of vital interest. One major loss mechanism is due to charge changing interactions between ions within the beam bunches in the storage rings. Such ion-ion collisions occur at low relative energies of order 1 keV/u.
In the heavy ion fusion scenario HIBALL II /!/ intense beams of 10 GeV Bi ions are proposed as igniter. In order to obtain an accurate assessment of the expected loss rates the cross sections both for electron capture {<r ) :
Bi + Bi. -> Bi° + Bi, Crossed-beams experiments with ions inherently suffer from the low ion densities obtainable in the beams. Since the residual gas target thickness, even at background pressures of 1 10-lo mbar, exceeds the target thickness provided by either of the ion beams by orders of magnitude, a low signal rate (typically: N Hz) has to be detected in the presence of a large background 3 rate (typically: ~1 0 Hz) of reaction products originating from ion collisions with residual gas particles.
A coincidence technique was employed to separate signal from background events in measuring the cross section u for electron capture. The cross section u i for ionization is obtained from the difference ai = a2+-uc with u2+ being the cross section for the total Bi2+ion production (sum of reactions (1) and (2)). In measuring the cross section u2+ a beam pulsing method was employed to discriminate signal from background events. 
-ESTIMATE OF BEAM INTENSITY LOSSES IN THE HIBALL I1 SCENARIO
The present data allows to estimate the beam intensity losses in the storage rings of the heavy ion inertial confinement fusion scenario HIBALL 11.
The interaction energies of the colliding ions can be calculated from the longitudinal velocity spread which arises from the momentum spread of the beam, and the transverse velocity spread which arises from the betatron oscillations about the equilibrium orbit.
C7-20

JOURNAL DE PHYSIQUE
According to King and According to Le Duff and Maidment /6/ the beam lifetime in the storage ring is given by where q is the charge state of the ion beam, e is the charge of the electron, I is the ion beam current, and aL denotes the beam loss cross section at center-of-mass energies. Beff = R/uH is the effective value of the envelope function fi. Equation (6) has been derived under some simplifying assumptions the most important of which are:
a) The particle density is assumed to be uniform. b) The beam loss cross section is independent of the relative velocity. c) The relative velocity is that due to betatron motion only and is an average relative velocity.
Using the same HIBALL I1 parameters for t , r , R , and uH as before, and taking I = 12.5 A and aL = 2.3 .
2 cm , we obtain from eq. (6) a beam lifetime T = 84 ms. With the maximum HIBALL I1 storage time t = 4 ms we estimate the beam loss to be 1 -exp ( -t /~) N 4.7 % for the first ring to be filled. Since the 10 rings are filled sequentially the beam losses will be reduced progressively for each subsequent ring.
